Chapter 7 Section 2: Comparing Two Means

- We want to compare...

- Each group is considered...

- Responses in each group are...

2-Sample T-test
Same steps for the test of significance:

1.

2.



2 populations with each of their statistics ahd parameters...

(dencted with numbers)

Pop. 1

Pop. 2

population mean

population std. dey.

sample size

sample mean

sample std. dev .




Hypotheses:

- Are comparing...

Ho:

Test Statistic:

OR



P-Value:

- Degrees of freedom:

o

o (Textbook, p. 549)

Conclusion:
Almost the same 2 sentences...

Calculator:




2-Sample T-Interval

Formula:

¢ Degrees of Freedom:

INTERPRETATION:

Calculator:




ASSUMPTIONS: (for both 2 sample t-test and t-interval)




Example:

We are trying out a new teaching sty le that we think will increase test scores. Below is the
data for both the treatment and control groups.

M o 5
T reatment 2 148 12
Contro| 23 JT.85 798

Test these hypotheses



Create and interpret a 95% confidence interval



Worksheet: #1 -- 4
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Worksheet: #1 thru 4

1)
STATE CHECK d %,_ 61_‘5165
1) 2 mdep. SRS 1) assumed -
2) 2 normal pop 2)nl and n2 = 30
or

nl & n2 = 30

(X1-X2) £t \(—- roSe. S (2916.6.484)

We are 95% confident that the ditterence between the averages of the number of
accidents per month occurrmg the n the two departments 1s between 2.916 and
6.484 accidents.

Simce O (meaning no difference between the two) 1s not m the mterval, we have
evidence to say that there IS a difterence between the two departments.



2)

STATE CHECK
1) 2 mdep. SRS 1) assumed d{:‘— (ggg{g SO
2) 2 normal pop 2ynl =45 =30

or n2 =35

nl & n2 = 30

— —_ 2 =
(X1 -X2)+t* 1 S17 . S =(2.4386, 3.3214)

N n-

We are 90% confident that

the difference between the L-"ﬁ-*t’?l‘ﬂE;{EDSt of groceries 1n
suburban and mner city stores 1s between $2.4386 and $3.3214.

R - —

Simce O 1s not mn the mterval, we have evidence to say that there 1s a ditterence between
the suburban and mner city stores



3)

STATE CHECK
1) 2 mndep SRS 1) assumed
2) 2 normal pop 2ynl =50 =30
or n2 =40
nl & n2 = 30
Ho: A =My
Ha Ak, AL
t=_X;~ X2 = 8.2459
2, 2
2
\
In?.

P(t = 8.2459| dt=77.1146) = 0

- We reject Ho b/c p-value < alpha = 0.05.

- We have sutticient evidence that the average nicotme content of cigarette 1 1s
greater than the average nicotme content ot cigarette 2.



STATE CHECK

1) 2 ndep SRS 1) assumed —

2) 2 normal pop 2)nl =40 =30 xlz
or n2 =50 -
nl & n2= 30 YN

Ho: Mile 51:
Ha: Ak -7‘5/0(2 S} -

t= X, —Xa — 2.6040 Ny 3
2 2 =
NERRN b

ﬂ;. n_a

_Z_T_P(t = 2.0040| dt=86.6260) = 0.01 08

- We reject Ho b/c p-value < alpha = 0.05.

- We have sufticient evidence that the average number of business
lunches tor msurance executives 1s not equal to the average
number of busmess lunches for banking executives.



Notes:

X
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Both populations...
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° In doing this, we want to...

Sive MONQ Uaié‘njr 17 fcu%ﬂ Ar

. sp= ON form Shaet
Nenleu lador

° sp is called the... PQD[ﬁd\ S’&?‘l AQV_
.Podlé’d ostimadoc ofF g-

Statistics:
Population 1 Population 2
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Hypotheses: HD'_ /{_/{ N :‘U &
(SM‘AQ H A /0{ J A e

Test Statistic:




P-Talue:

SaML

Conclusion:

Confidence Interval Formula:

On Calculator:

- Swms — Pooldt @)




Exipnple.
Two companies, & and B, maketwo different types of codoies. We want to test tosee 1fthe mean
grams of sugar m comp ary A%s cr:x:nkles are greaterthan that of Companvy B Wetake 2 independ

SES and find the statistics bel ow l+ S [;_ WﬁL /. 'H\ﬂ_ Pﬁp rS jjéu ANL SAa2 -

n % |[/s ]

A 15 | 821 V 134
B 2 | 602 | 132
M

Test these hvpotheses at the 0.05 sighificance level

et s /7%\,0.4%\\@&:5@
3T, =05 st - (.53

Ho Ma~ Mg * Ve H
Mo /up/uﬁ -t S i




Computer output:
turn to p.562 #65

- notice what the output gives vou
- ALWAYS gives 2-sided test (specifically, 2-sided p-value)

- how do vou get the p-value for a 1-sided test?

Some vocab.... STANDARD ERROR

- the bottom of the test statistic (or the std. dev. of the stat.)



